The Mechanism of Infection        757
tissue damage to death. The variables operating in infectious
disease are those contributed by the infecting agent and those
possessed by the host. The student can understand, therefore, the
complexity of disease when he realizes the interrelationships of
numerous species of bacteria, numerous types of body tissues and
fluids, and numerous species of animals.
Virulence. The characteristics which make one organism a
harmless saprophyte and another a deadly pathogen are not thor-
oughly understood. Infectious disease is, no doubt, primarily a
result of the action of certain chemical components of the organ-
ism along with the reaction to this chemical on the part of the
tissues of the host. Whether disease is a result, therefore, of the
potency of the organism or the weakness of the host is difficult to
determine. There is a tendency to refer to the causal microorganism
as the inciter of disease and to the host merely as a susceptible
recipient. Bacteria vary in their ability to cause disease. This
ability is usually summed up in the use of the terms virulence or
pathogenicity; hence an organism is referred to as avirulent, slightly
virulent, very virulent, or extremely virulent. The use of such
modifying terms for various species of bacteria is based upon fac-
tors emphasized in the following discussion.
Some species of bacteria are able to produce toxins which are
more lethal than those of other bacteria. This is true also in some
strains of the same species. A good example of a toxin-producing
organism is the bacillus responsible for tetanus in man and animals.
This organism may be classified as a saprophyte but the effects of
its deadly toxin make it apparent that it should be called a patho-
gen. Washed spores of this organism may be given orally to animals
without producing injury; in fact, they may be introduced into
healthy tissue without causing symptoms of the disease. However,
if such spores are introduced into tissues along with necrotic tissue
or with chemicals which may kill tissue cells, they germinate and
produce a toxin which is disseminated throughout the body caus-
ing the muscle contraction characteristic of the disease. If the or-
ganism is grown artificially, so that toxin is produced, minute
amounts of it, entirely free of the bacilli, will cause the same typi-
cal symptoms. An example of an entirely different type of organ-
ism is Bacillus anthracis, the cause of anthrax. This is* a sporeform-
ing bacillus. When washed spores are placed in healthy tissues,
they germinate, the resulting organisms multiply rapidly and
spread throughout the body of the animal quickly producing death.
When this organism is grown in artificial media, the cell-free filtrate
will not produce symptoms of the disease. These two examples rep-
resent the two extremes of pathogenic activity, with many species
of bacteria being both toxic and invasive.